The aim of this research is to compare the motoric features of badminton players of the national teams participated in International tournament under-15, and to determine whether there is a correlation between the development level of motoric features and the results. Totally 48 players participated in the study, from 6 countries (Turkey, Azerbaijan, Bulgaria, Macedonia, Serbia, Georgia) participating in the 5 th International Rumi Child Sport Games, 24 of whom were females and 24 males. Stature, bodyweight, body mass index (BMI), flexibility, dominant and non-dominant hand grasping power, standing long jump, sit-up for 30 seconds, vertical jumping test, and anaerobic strength values of the participants were detected. It was determined that there were statistically significant differences (p<0.05) between the countries in terms of dominant hand grasping power, vertical jumping, and standing long jump values of the male players; and in terms of bodyweight, BMI, dominant and non-dominant hand grasping power values of the female players. As conclusion, it was found that the motoric features of the players ranked in the International Tournament under-15 were in better level, and it can be concluded for badminton sport that development of motoric features played an important role for success alongside with technique and tactic features.
Introduction
Badminton is one of the most favourite sports in the world, which can be played either for competition or for recreation within all age groups (Sucharitha, Reddy & Madhavi 2014) . Badminton is a rapidly developing sport worldwide. There are 192 member countries in the International Badminton Federation, and there are 111 million licensed players around the world (WBF, 2019; Yüksel, 2018) .
In very short rallies in badminton, reaching each zone of the court and returning to the center is a very important factor. In badminton there is a well-known maxim: If the athlete's foot movement is fast, regular, rhythmic and harmonious he will be successful (Kale, 2011) . In this way, the athlete can improve the strength of the muscles, the overall strength and the quickness, while stabilizing the running technique (Kale, 2011; Vicen, Del Coso, Millan, Salinero & Abian, 2012) . When the literature is examined, there were numerous researches, which revealed the characteristics of the play, stating that the longest rally times in females and males consecutively are 34.6 and 38.4 seconds (Aydoğmuş, Arslanoğlu & Şenel, 2014) , that the time of intervals between the points are 27-30 seconds (Abian, Castanedo, Feng, Sampedro & Abian-Vicen, 2014) , that the maximal speed of a shuttlecock measured as 421 km/h and that it is the fastest ball in the world (Bankosz, Nawara & Ociepa, 2013; Huynh, 2011) . In another research, Seth (2016) indicated that badminton sport is characterized with short period, high intensity, and short intervals. Tactical perception is important for thinking very fast and doing necessary moves, while technical features gain importance in the quality of the hit and sending the shuttlecock to the aimed location. However, for applying technical and tactical choices smoothly and simply, it is important to be in the right place in the right time, which manifests the importance of and need to motoric features (Yü ksel & Aydos, 2017) . Besides, the basic principle in badminton game is to respond every hit of the rival in the up front and upwards as much as possible. One of the most important prerequisites is to know the running techniques on the court particular to badminton game. In today's badminton feet moves based on running have importance rather than hit techniques skill. Although badminton is a racket sport theoretically based on hands, the development of motoric features is important depending on high level of struggle effort of the game. Accordingly, considering both the characteristics of the badminton sport and the basic principles of the game, it is evaluated that the development of the motoric features in badminton sport is important with regards to competition performance. That is why it is thought vital to determine the bio-motoric features of the international badminton players particularly in different age groups for a contribution to the field. This research is conducted to compare some motoric features of badminton players of the national teams under 15, who participated in the 5 th International Rumi Child Sport Games from different countries, and to examine the effect of developed motoric features on the results of the tournament.
Method
The research was conducted on the players of the national teams under-15, from 6 countries (Turkey, Azerbaijan, Bulgaria, Macedonia, Serbia, Georgia) participating in the 5 th International Rumi Child Sport Games. Since the national teams participating in the tournament are composed of 4 female and 4 male players, total 48 players were participated in the research, 24 females and 24 males.
All the subjects participating in the research signed the informed consent (volunteer) form, and necessary permissions were taken from the organization committee and the country representatives. The measurements were taken two days before the game, and some limitations were applied regarding the recovery time, since it was before the tournament. In defining the ages of the players, the information on the identification card and passport was based on. The values of stature, body weight, flexibility, hand grasping power (dominant, non-dominant), standing long jump, sit ups for 30 secs, and vertical jumping were determined with measurements and tests, while BMIs and anaerobic power values were calculated with formulas. Before the tests warm-up sessions were applied for 15 minutes. The protocols regarding the tests and measurements are as follows.
Tests Applied
Stature and body weight: In determining the statures, a tape was used with 0.01 m degree of precision. Weight measurement was made with a digital scale having 0.01 kg degree of precision (Zorba & Saygın, 2009 ).
Body Mass Index:
Using body weights and lengths, BMI was determined using the BMI = Body weight / (Stature in meters) 2 formula (Mackenzie, 2005) .
Sit and reach test: It was determined on the sit and reach platform, and recorded in cm (Günay, Tamer & Cicioğlu, 2013) .
Hand Grasping Strength:
Beginning from the right hand, the measurement was made with Jamar brand dynamometer and recorded in kg, while the subject was on foot, arm straight with a 10-15 o angle from the shoulder on one side (Günay et al., 2013) .
Standing Long Jump:
At the end of the long jump without a run up, from standing position with two legs correlated, the distance in between the jumping line and the last point marked by the subject was measured in cm (Mackenzie, 2005) .
Sit-ups for 30 sec:
The soles of the feet are fully on the mat, knees bent (90 o ), hands are on each side and touching the neck, in a sitting position on the mat and the counts were recorded as the elbows touched the knees for 30 seconds (Zorba & Saygın, 2009) .
Vertical jumping test: It was determined with vertical jumping device (Zorba & Saygın, 2009) .
Anaerobic power test: It was determined with Lewis formula (Günay et al., 2013) .
(P=√4,9*Body Weight*√D) P= Anaerobic Power, D= Vertical jumping distance (m)
Statistical Evaluation
SPSS 24.0 program was used in the analysis of the data obtained in the study. Arithmetic averages and standard deviations were given with descriptive statistics. Whether the parameters had statistically significant differences in between the countries, and in between which countries the differences were defined with Kruskal Wallis analysis, one of the nonparametric tests, considering the number of the participant players. Significance level was admitted as p<0.05. When the Table 2 is examined, it was determined that there were statistically significant differences in between Bulgarian players and Macedonian players in terms of body weight; in between Bulgarian players and Turkish/Serbian players in terms of BMI; in between Bulgarian players and Macedonian players in terms of dominant hand grasping power; in between Bulgarian players and Azeri players in terms of non-dominant hand grasping power, and in between Azeri players and Turkish players in terms of vertical jumping values (p<0.05). There was not a statistically significant difference in between the countries in terms of age, stature, anaerobic power, standing long jump, flexibility, and sit-up for 30 seconds (p>0.05). When the Table 3 is examined, it was determined that there were statistically significant differences in between Turkish players and Georgian players in terms of dominant hand grasping power; in between Azeri players and Turkish/Serbian players in terms of vertical jumping values; in between Turkish/Serbian players and Azeri players, and in between Turkish players and Macedonian players in terms of standing long jump (p<0.05). There was not a statistically significant difference in between the countries in terms of age, stature, anaerobic power, standing long jump, flexibility, and sit-up for 30 seconds (p>0.05).
Results

Discussion
In our research, a comparison was made about some motoric features of under-15 badminton players of Turkey, Azerbaijan, Bulgaria, Macedonia, Serbia, and Georgia national teams which participated in the 5 th International Rumi Child Sport Games. Moreover, it was aimed to examine the effect of development of motoric features on the results of the tournament.
There was no statistically significant difference between the countries in terms of age average, and stature parameters of the female and male groups. Considering the height of the badminton net from the ground (152-155 cm), it can be stated that all of the players participated in the research were far higher than the height of the net, which did not affect the success. The fact that the height of the subject group in the research was higher than the net, was supported by numerous similar researches with regards to the higher height of the badminton players than the net (Chow, Chen & Lin, 2016; Masu & Nagai, 2016; Middleton, Bishop, Smith & Gee, 2016; Vicen et al., 2012; Yüksel & Tosun Tunç , 2018) . Body weight has an important role in badminton, since it requires leaping up the body numerous times from the ground despite gravity. Accordingly, it can be stated that Bulgarian female players' values were higher than the average, which created disadvantage.
When the hand grasping power (dominant and non-dominant) of the subjects participated in the research were examined, it was determined that the best values were of Turkey and Bulgaria with regards to dominant hand grasping power in both males and females. Hand grasping power is vital for many parts of the game, particularly for the hits like drive and net-kill. When the findings obtained and the result of the tournament were evaluated together, since the Turkey and Bulgarian national teams, whose members had the highest values, were ranked as the first and the second, it can be stated that hand grasping power is crucial for the game performance. When studies in that area are examined, it was found out that the hand grasping power value of the younger age groups of Turkish national badminton players was 18.43 kg and amateur badminton players was 13.97 kg (Kafkas, Taşkıran, Arslan & Açak, 2009) ; it was determined that the dominant and non-dominant hand grasping power of the Indian male badminton players (avg age:14.60) were respectively 26.43 and 24.42 kg, while female badminton players (avg age:15.28) were respectively 20.72 and 19.63 kg (Koley & Goud, 2016) . It was determined that in the same age groups, for male football players it was 23.55 kg, and for taekwondo players it was 34.93 kg (Menevşe, 2011) . The finding that the dominant hand compared to non-dominant hand and male players compared to female players had higher hand grasping power values, was supported by similar researches (Bilgiç, Biçer & Özdal, 2016; Çakır Atabek, 2015; Kafkas et al., 2009; Koley & Goud, 2016) . However, the values in the existing literature review are lower compared to the findings of the research conducted. This situation, for the badminton sport branch, was thought to be due to tiny age differences as mentioned in the study Kafkas et al., (2009) and because of the study groups being elite level players as mentioned in the study of Koley & Goud (2016) .
Comparing to the values (Bilgiç et al., 2016; Çakır Atabek, 2015; Menevşe, 2011) obtained in other sport branches, the fact that particularly dominant hand grasping power is high, can be explained as a result of numerous exercises performed with racquets in tournaments and practices. Moreover, it can also be thought that this is because of power developing special exercises, since some technical hits (smash, drive, net-kill) in badminton sport branch necessitate tighter grasp of the racquets.
The explosive power feature of the subject participants was determined with vertical jumping test, which is one of the performance indicators. In literature review process, it was observed that there were many researches regarding jumping performance. While it was reported that vertical jumping values of 14-16 age badminton players who participated in European Badminton Team Championship were, 47.25 cm in Turkish badminton players, 51.50 cm in Hungarian badminton players, 48.75 cm in Belgian badminton players, and 52 cm in Austrian badminton players (Poyraz, Baş, Ocak, Yıldırım & Tortop, 2015) ; similar vertical jumping values were observed in the badminton players who participated in Europe Young Ranking Tournament, and it was determined that there was not a statistically significant difference between countries both for male and female badminton players (Revan, Aydoğmuş, Balcı, Pepe & Eroğlu, 2007) . In another research, Ooi et al., (2009) reported that although Malaysian elite level badminton players had higher vertical jumping values compared to sub-elite level badminton players, there was not a statistically significant difference. Vertical jumping value in national basketball players under-15 was 49 cm (Ayan & Erol, 2016) ; while the values for female and male subjects in other sports branches were respectively 26.55 cm and 39.36 cm (Çakır Atabek, 2015) ; in a study conducted in Japan, it was found that the value was 42 cm in elite level swimmers and 50 cm in volleyball players (Yoshimura & Umemura, 2016) ; it was determined 41.93 cm in another research conducted on Serbian students (Trajkovic, Madiç , Sporis, Veljkovic & Zivcic-Markovic, 2016) . Ghosh & Mondal (2016) , reported that badminton players have higher explosive power values compared to table tennis players. The findings of this study were observed to be higher compared to some research results (Çakır Atabek, 2015; Trajkovic et al., 2016) , however, it can be mentioned that the results generally have parallels with literature review. Explosive power is important for many parts of the game in Badminton sport branch, and it can be mentioned that it is an anticipated result that the findings of the study is similar to or higher than elite level players results in literature review.
When the anaerobic power results of the badminton players were examined, no statistically significant difference was observed between countries for both male and female players. While Revan et al., (2007) reported the anaerobic power values of a group of elite level badminton players of different countries (Spain, Bulgaria, Austria, Serbia, Slovakia, Czech Republic, Croatia) in similar age groups, as 79.8 and 106.3 kg-m/sec respectively in female and male players; in another research on 14-16 age elite male badminton players, anaerobic power values were determined as 110.52 kg-m/sec in Hungarian badminton players, 99.47 kg-m/sec in Belgium badminton players, 101.61 kg-m/sec in Turkish players, and 111.56 kg-m/sec in Austrian players (Poyraz et al., 2015) . In a research conducted on a higher age level 400 m, and 400 m hurdle race runner athletes, while there was statistically no significant difference between two groups, it was observed that higher anaerobic power values were reached (Stolecka-Warzecha, Kaczmarczyk & Zebrowska, 2016) .
In a similar study, it was observed that elite level bike racers had higher anaerobic power level compared to triathletes (Arslan & Aras, 2016) . The anaerobic power values obtained in this study were observed to be lower compared to some research results (Stolecka-Warzecha et al., 2016; Arslan & Aras, 2016) , however, it can be mentioned that the results generally have parallels with literature review. In badminton, where anaerobic energy system is predominantly used, the importance of anaerobic power was proved by the anaerobic power values of Turkish and Bulgarian national teams ranking in the first two in the tournament.
When the standing long jump values of the subjects participated in the study were examined, it was determined that male badminton players had higher values compared to females, and that there was no statistically significant difference in country comparisons of the female badminton players. The average of standing long jump values in junior age group was 241cm before the 16-week-special practice and 250 cm after the practice (Middleton et al., 2016) , and 210.63 cm in under-15 basketball players (Ayan & Erol, 2016) . In another research on children in Serbia (age average: 14.82), it was determined 173.62 cm before an 8-week-special gymnastics practice, and 186.45 cm after the practice (Trajkovic et al., 2016) , while it was reported 158.43 cm and 145.12 cm respectively in Kosovan and Montenegrin children subjects in similar age groups who do not deal with sports (Besnik, Hazir & Rasid, 2015) . In another research conducted on 12-17 age children in India in urban and rural areas, the average standing long jump values were determined as 159.77 and 178.76 cm respectively (Singh, Singh & Singh, 2016) . The findings of this study are lower than the Middleton et al., (2016) study results and higher than Besnik et al., (2015) study results; however, the findings coincide with the literature review values. It can be thought that the difference was because the study group in Middleton et al., (2016) was in junior age level, and the study group in Besnik et al., (2015) was composed of individuals who did not deal with sports.
The flexibility values of the subjects participated in the study were determined with sit and reach test. When the literature of studies on similar age groups is examined, the flexibility value of male taekwondo players who had had practices for three years was 20.20 cm, while it was 19.40 cm for male football players (Menevşe, 2011) . In another research on male football players it was determined 17.6 cm (Diker & Müniroğlu, 2016) , while it was 21.90 cm in star male badminton players (Kafkas et al., 2009) ; in a research on 14-15 year old female children who had and had not dealt with sports for one year, the values were determined as 8.50 and 5.98 cm respectively (Bilim, Çetinkaya & Dayı, 2016) . It was evaluated that these results were lower than the finding of the study, and that it was because the subject groups of the study were international players, who accordingly had been practicing for longer periods. It was also observed that there were various different flexibility values in different sport branches and in similar age groups, and that higher values compared to this study were determined. In a study on young sportswomen group the flexibility value was determined as 28.35 cm (Aslan, Eyüboğlu & Koç, 2016) , and at the end of a seasonal practice program applied on 15-17 years old wrestlers it was determined as 35.61 cm (Cicioğlu, Kürkçü, Eroğlu & Yüksek, 2007) . These differences were evaluated to stem from practice ages, and from time periods allocated for flexibility during practices of different kinds of sports. Besides, the reason of determining many different values may be because the age group is still in puberty period, due to the orientation capacity of tendons, muscles and ligaments to the fast development of the bones.
Abdominal power and endurance of the participant subjects were determined with 30 seconds sit-up test. When the results were examined, it was determined that the male badminton players had a higher average value compared to female badminton players. This situation is supported by researches (Antunes et al., 2016; Bilim et al., 2016; Kaj, Nemeth, Tekus & Wilhelm, 2013; Yüksel, 2017) with regards to abdominal power and endurance is higher in male individuals. In a study conducted on under-15 male football players 30 seconds sit-up value was 22.4 counts (Diker & Müniroğlu, 2016) ; 20.08 counts in sportswomen in 14-15 age group, and 23.97 counts in males (Bilim et al., 2016) ; it was determined as 20.84 counts before the 12-week-special artistic gymnastics program and 26.35 counts after the program (Trajkovic et al., 2016) . In a study conducted in Portugal, 30 seconds sit-up values of the subjects in 13 and 14 years old, were respectively 23.1 and 24.1 counts (Antunes et al., 2016) . In another research conducted on subjects (male-female) in their adolescence periods in Hungary, Finland, and America (New York), the average value of 30 seconds sit-up was parallel with our finding regarding the male badminton players, while the average value of Hungarian female subjects, different from our findings, were quite higher than the female badminton players of our study (Kaj et al., 2013) . The findings of our study generally coincide with the literature; however, it was observed that the values obtained were lower than the values obtained in some researches (Kaj et al., 2013; Trajkovic et al., 2016) . This situation might be because the subject group of the study was not applied sufficient abdominal exercises in practice programs. Moreover, considering that abdominal power and endurance has an effect on balance and body stabilization particularly for badminton sport branch, and since it was understood that the Core practices were not used based on interviews made with the subjects during the study, can be explained as an indicator of this difference.
Conclusions and Recommendations
In badminton sport branch, development of tactical perception is vital with regards to doing necessary moves and development of technical features gains importance for the quality of the hit and sending the shuttlecock to the aimed location. However, in order to realize desired hits, it is important to be in the right place in the right time, which manifests the importance of the development of motoric features. In our research, a comparison was made about some motoric features of under-15 badminton players of national teams, and it was aimed to examine the effect of development of motoric features on the results of the tournament. Turkey was ranked as the champion in the tournament (http://www.tournamentsoftware.com/sport/tournament.aspx?id=DAEC6490-6DDF-4092-93B6-71C0549E800B). As the data regarding the motoric features were examined, the male badminton players of Turkish national team had the best values in 6 out of 7 parameters (dominant hand grasping power, non-dominant hand grasping power, vertical jumping, anaerobic power, standing long jump, 30 sec sit-ups), and had the second best value in flexibility test. On the other hand, female badminton players of the Turkish national team had the second best values in 5 out of 7 parameters (dominant hand grasping power, vertical jumping, anaerobic power, standing long jump, 30 sec sit-ups), and it was observed that they never had the worst value in any parameter. According to these values, it can be mentioned that the motoric features of the Turkish national team are higher compared to other countries.
As a conclusion, it can be mentioned that the development of motoric features had an effect on the results of the tournament. Conducted in a narrow scope, this study will provide an opportunity for obtaining new findings in different age groups and sports branches considering the physiological needs and psychological conditions. In addition, it is considered that, further researches, similar to this study, should be conducted on different age levels and on broader participation in order for more reliable results.
